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(54) EVENT SEQUENCER FOR AUTOMATIC TESTING DEVICE 

(5 7) Abstract: 

PURPOSE: To obtain an improved automatic testing 
device for testing integrated circuits. 
CONSTITUTION: Many local sequencers 20 are provided 
at a rate of one sequencer per each pin of a device 24 
to be tested. Each local sequencer is supplied with a 
global time '0 f signal 16 indicating the clock edge 
referring to the start of a test and a period vernier 28 
indicating the offset of the start of a test period from a 
clock. Each local sequencer generates its own test 
event based on the test period by locally introducing 
individual calibration delays by using the information. 
Since the local sequencers can be programmed 
individually, the sequencers can give different numbers 
of events during the same test period. 
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1 

< a ) ?a» i>m^ft£.%zmffi-r s i^tc-r-x h 

(b) ffigfc<S©:rX HM ^;KD^^<DP^tC>ftL-CmI 
ffi£^TS^&#iatt6*rr:te«3. 10 

(c) mmmoyn-tDH'— ^ 6 n-cfco. 

b'^te-SZtiXisK). &v-tu\>is--tr>-*)-fy^ Wis?.* 

[ t i?*i 2 ] aBWEffl© i /o y - k * » -> ^mT-iHis§ 

%s~T-^\%m^Xl-~^)\/t>KX v ^{f-^K>Ptu-C* + 
•j-^u- h SWcf^ hffilfflKiso-CffffB I/O'J- F 

-<r>?teMTzmnm®(D&x'7u#7&nim'e$ > *> 30 

[lii*I3] I«3RI12(C*j(,i-C. Etc, Biriaf-xhw 

e>& 1 (c fo- 1 > r ttri a f - x f % Mi b y n - > <;ub#ih 0 

fl^i[S]W5 VR-oMUV p - '^x h p - ^b^ 0 ft 
^tc Jfcg L -CB9iB f> *>6 5*- $ S*«**K» 

6ftri,>sc ££:&?&£ -rs-y-x h->xf-A 0 40 

tc*si& lt ifa ~/i >mm 0 fi^^r^-r * m - *k*i 
t&w^nrfco. fjfB^-^*«#&-r^^©fcjs^3h 
-c*?0 ^a-A-;w h p-yBirffflom#£2fe£-f sm- 
^©*s^6nt*J9. ii?fBP-#^-y>-*©J5iJ* 
<D y>u- y*^ij * ay if p - ^;ub$^ o ft m&W p - 

h p - yn^i 0 m-^^sax o -cBtriemsscoffifie 1 / 
o y - vomtsi-itc tr>\,- ■fzimwmicB.-oiiiiLWc 

^fA. 50 
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? ft T (, Mfc (1 © P - il )V is - T > If * o f- 

x h^*7 u Afflp-#;Ui'-$->inc:te<,>-c. miBf-x 
h#©£g^EPJjn3ftfio^ft*>6:gIK6ftft:-Y^O h 

I8:#S:W e-ntfel bmIB > * y A> omiimm t sjib 
^-fe? ho^^wioi^sBefjtctt^stx/cyp-^- 

/cB#pai4-^^2,/cfe©tti»^ia^iaw6tn:*i«3 . 

ufcB#iffl{cj:or^gBi'p v zm^zimz&z^mi 

BUlB 'J - F K»T4f^ h ft#S«*^^ 5x y i/S 

6 ] ifjjtw 5 K*jt»r . BufB^ * 

i <t -T S P - fi Jl is - T > -9-. 

MtC, (a) ■/OFONW (b) -±X<T>A 

<D 1 -^^Jrt-T -5 C £ £^84 i -T * p - 27 ;b V- *r > 
•9". 

* -J s oniijfB p - * st * y or *$ o a 

* t > h ^ y^ zi - F I&Sj6^ law h nt i c t £ 
^fM £ -r & p - * ;u - y >-9-„ 
[i»*^9j awas7tc*»^r. HutBP-^^^-ty 

*6^s*»*s^-r 7 ^ 9 y^rtsw-r * c £ *1$«£ -r 

1 111*110] »*JI5(c*»l,»r. M«:.-BufB»D^i§ 

©tfi*^^$tir*}f3 mria* + y y u- h sntcm 
y>-y-„ 

*5S«©W^> hA^e.©B$(8) < tLrSS3nSC£?r1$ 

ii£-rsp-*;u^--ir>-y-. 
[19^12] istiffl© I /o y -- F*t^fc@sg* 
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ZtceblcmZ'J - K©5%©1 o^ifcSi^ft-cfcD, R 
£^*S/c»{CMiafffW^> h->-^>1f©^©l 

© 5 ?>© i -oomc^itz c t an sim-c$> SCi 

[w*a i3] h*©insg^f- * tmnzmts? io 

>pfr^B#ia^*5-r ^ -y s >^7 J -*£iiiriBi'-*>;* 
«c*t i/is^ $ n*-< t tmzstto-rmim?- * £ 

^fte-c&o. me* -fs^* 1 - «d8 

^ig^e^rfc-O. ffiKf'a-fw^^BMctS^Sti 20 
jMK » 6 ft r t C £ 4 T s •> - * 

IB£^ s >:7'f : -**t&|ftr&fc»©a-#A';'*y 

*f-r-S^7-b^ h£t&fctf £fc#>©* + y:/U--: >- 3 > 
^ * y £ £ s c £ Z'&qkt ? z> > - >-y. 

[ffiWBS 1 5 ] imm 1 4{C*$l>T. ffi&a-ijfrjt 

K«C £T©-^> M^CtfUT. (a)M 30 

ei^^-^Ry (b) fria«figw^*';(c*fr-5#fls© 
5 *>© 1 o*«nnrr s c t zftrnt? his-T^v. 

> . Hut a^ltg^y * y scmia a - # ju y 

^^OfcA^Srfttrr &£ftCCiigfa* v y ^u—> 
s » * y 'NjgtSf u litfjiB*: AWT * <f ^ > h * A ? 

see, wia-f'«>h*sa»ffl©^'c>h©i'- 

^>X©5^©&f£©^> hT&6*>5a>£ai:bT-7 40 

mis] ^sniiis?:^^ h-rs^x hix^f-A 
ieyo-Aji/i/- 7->-y«. 9vvt>m j %¥t£&t. 7- 

tf-Y *;u©#<7©Bate&c*t Lmfgai'ci ^ff-^e©* 
742 ? h£^WSJ8ffl'<--T«I*ft£?-S^&££ 

Wi/Tte"), *a£fc<l©a-*7>u->~ 7->-y#59:W6ftr 50 
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*jo . Htiiasa-*^->--5r>if«ttriamai5i?s©«ij^ 
© y - k s nt 0 f?ia p - * ;u -> — Jr > 
^©^e>nfcf-x hffiiafcfcc^-cMJSofcs©^* 
wrsci^Bit6-c*s«fc5{citjfa^a^ i?mmc*tb 
r* + y ^u- h ztitcr-x h^fW*«:Bijieft^^© 

mia^a ^ft#sy : RfifaMra^'--TffitciE§fLrBu 
le-T" * h -y- ^ frwm a ?c-^ ft-^©fg^:-c* .s^s 
#fcl»J: ^«:Hiriafflp B 1^*-^r<BccJ: otfSSftif 

^ h-y--/ i';nc*s^rHiiiaf>ic^f zmmH&mmg 

tctec>-c. ^P-^Ji/^-^>-y-^a:we)tar*jO. hu 
ia^a-Mjui/-- !r>-y-ti. ?a •> >?m^r&£.%st, f- 
x h ->-4r>x©08*6£^-f */c*6«:Buia^ ci 4?© 
*4«M-r*B$mo ffi^lH©f- 

x h-y--r^ju©-&^©^tc*fbwfuai'a^i/fi^e 
<t. #4i*«i(nE«swaB©sii<i©y-F^i6^snTi> 

D-*Jb^~ !r>-y*i. fflS!j{H©fi^-^©v'-'5r>X 

©s <r (c*f-r &B#fffl^^-r ^ -f 3 > yf 1 - ^somia 
^- t > x dc>pf u^-r "< * wot **to-r««87*- ^ * 

- * *SBX < $ titcm-AtJimZmm % £ ft 
7*3 —T-f >y^£. mrtBi'P-vi'ff^. 

tt^ j; 5 k B?fB»3fa-'<--T (ice j: -7 r^a $ ti z> 

7-?, h-v-i ^JUF*9tCBu3af>cc>Fj-r-2)fi-^Ci:tew-5)X ? 

fA, 

[i*«2 0] msniss^^x h-rs/cat)©^^ 
•5. m&trv-'Ws—. 7->-y«. fa> ?m^ft&.m 

£, h^-ir>X©gate ; Sr^-r/cii!>{£B9fiaJ'D 
5 , ff^^fflt--SB#(ffl0fi#^*rS#©£> ffi^fS 
©f^Ft'fi' ^©& v ©K^CC >Ff L r bu IB a v 9 m 

^e£*wor*i0. s.ojs!Sfsi©D-*ju^-^>-y 
^iawenrfco. mffasp--*ji'^---7->-y-(*frie^ 

SlsI?g©J3iH!© y - K^*S^3n-CfcO> #n-*^-> 

—7->-y-«. fs^S^©V'"'7->X©S^tC^T5B$P t 3 
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f- *© 1 t 9 h #1®£!<I©«-StjB#'Nj&fflT S C <!: # 

- frgsa&t < tig 3 txtcm- a#4***«o -c*? 9 

3-f^>^ai. solera mfieftira-'N*- 
XTffl&tmtB*^ 5>y7 ^ -*mgLli^^fB7"X^-* 
^;^#i!^^iB:7 a 9 f [I-Sf ©fSSfcTifc^g^ft < 

^CCSirfB^ia^*-^TffitCj:o-C^5n/cf X htf-C 

* ;urt ic m b tr >«:»■}■ zm^ ic *s t> xm^m&o ? o 
9 ^R^s^atcfii^snrfeo WEiaBtcwo-curiE 

iwj&m 2D s * ast-x h *©i8s© i - f 
^*s^ s n r t >s m&m<D u - * -< t > -y-£ utt r 

^> h ft -Y :/&&tAT3fc«>©ti#Bfl-J.>f * »J wm-ihti 
XtoK), -C-O MSffli. (a) ^>^^M 

(b) ±x<o-<^> hmMtcft-rzmimtim**:')^ 

h©^-ft->X{CteW.&&f£©^> b-C*£*P§*>£ 

HflffB ■Y'O hft^^tt-^TitytB-Y^hB^ 
T$lCtt?Z>*y-b-j h?rtSS'3-r-5*-f 'jyu-i/ 3 >y 

•J ■/ U - is a > ^ * U MJjffi* Rffit 6 -Y -« 

tmitt v-tv Y<D>>%<J)ir>t ttffiftfcttt&S ftfc ft* 

h tiX is *) . $ ttfc ft a 9 ft ft 
T£fcto6Ci|ijiB* + i/^u- h LtcmmcjZ-yXPiSm 

ftp ?*m^z®m2i±z>^&&w>vz>tir$5'o. hmib 
mm^-mcte-s 3 n -c *>• o bui bsm s *afc * a » * 

x h m^m&>kft£.-r s x 9 j^aaa^saiRw e>nr 

C > 5 C £ SrlS®* £ -T & a - *7 JL- — ft >1f . 
[MOBtlKcllHi] 

[0 00 1 ] 

/c#©gB&7"X h£^C|?gT£*>©-C2>-?T. EtcRtffl 
«CW. fc , >«©:/P^+f©7-*^ft^i»£GU83-<&7 : - 

[0 00 2] 

[t4*©«'rf53 VLS imS118g©1SSsttttSi>'f>K*i 50 
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3*l£„ V L S I ChbOimrj: I C© 

u— ->3 >* i 6©-r — ^^ftfflOt: ^ Y s >ytf 

-5. 5fei*©ti-^CCteC^-C. i'S * U-»^©A^7 r -5' 

xii^n^e.©^^-*©^^^. $ a 5 

it. ^C, ^ U-ZRVt-X bis 

[000 3 ] $Y5>Vii^5 a U-*B, -Y-^> 
h«tPf«ti2) I C-©A*SO'tH*^«:*jWS2^<i: 

»„ f ^ l->^f cne>©iS^«:|380-c*^7 

*--7 9 h?T3S-^r-5,c<!:=&iiS^^-ccne.©3S^ 
* a 5 > e ©x 9 y t itfcu^-r -sB$ra% y 

-s/ a ^©B^^wrarttc^-r^M^^sijps 

A^^-r-5.C<i:©-Ct^l>ig^5r^L/rc>-5)„ lr>oi 

WMZi' 5 ^ U a >*«W-T -5 C «fc ^ JC^ 5 

3>4S|]!iS-r-5.C<!:-C*-5o ^©T^a-'^tt. 
U-S'3>©fcb2l£f$iE0T9 ; -*£'7^ hi'X^Atc 

*<&JE? z> c t cc««T©in#^o^©^.>s?!)5*5. 

[0004] ^fxt-^o^ j*&&miBi<Dma. 

[0 00 5] *i/5aU-^3>©t»^n5Ci 
tCiS^X h©WS©f£T„ 

[0 00 6] ^W- ^3>ffl^«:*t-reiEiE*ix 

^-^^rSti^©^^' 9 ^^fM©ifttl. 
[0 00 7] 1 9 6 0¥K©«*tCtel,>-C-r^^;^fig 

-*T-^9 t +W^:c®m;tc4)©-C*-5fc. 3>Fa- 
[0 00 8 ] *S?gA*©511to 

[0009] *^g©jcEg«c^-rs^ts. 
[ooio] *mm.iut)<o9-x 9 ^. 

[00 11] SUSfMCftO-C. ffi.^©^P>n^B$ 

[ o o i 2 ] * h i gh (M) ^<Dmm 

*LOW ((g) •>.©!» 
*OFF|ggft 
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*H I GHCTtSf^ bmte 

u io^<t*5j64t-c# * ^ 5 >y«. -saw 

[00 13] a- K^xT5rft/h<i:-rS/c«?>K: 19 6 0 

wsc;i 9 7 o^mcea^snfc^^ h->x?A7- 

£g§ (TG) (C®ffl$4T.fc^(Cg|l,^^-» 

mmutc {t-x b^-f F-;lO 0 vj|/^7'u^-9-&j>'-7* 
» £ IC J; 9 A 5? - > 9 r - * U /c^tc^fflcD £ 

# - > f— y jus o' * -< 5 > y ^m-r *> -f a •& * « 

^©^&«, &*l®ll*&&©<t!tc«D.a-3flS1gI©&£fc© 
BfX h^-^>*(f£C<t£-JlBii&&©£$-l±T 

[0 0 1 4 ] 31*1 O^0D^fafC*Jl>r. f>SOTG 

7bMte£)5R©flflgI£9tl&< fc©rttttl». f^h^^ 
A*s#t ffl ^^ % 4 s > f >^fc «3 T G * -Y 5 > 

Etc. A*pJfi6^f>^c0©TGVX 

^A©fK «^r©tse6tc&gL-c*-f y^w- h (IS 

IE) 0/cx-;,^©gES£^;i£fe©-C«:ftt>. S£oT. 
[0 0 1 5 3 so 
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[00163 

^-rya-/N'Jl-B$[fflom^?:^-raift{c, fxh)8 

fc®t©-Y -<> h ?r-^^. £ C i *5bJ^-C* So 
[0 0 1 7 3 &V-£i)l'is->r>V-< l 3imffl0m j %Z&m 

'J7'l/-^a>t7-fef h^ttlS:3n-C. -?-©!Rf5E©-> 

- r ^tsw ©^g tr > tc^ o e^ii5i*#^-r €. . 
[0 o l 8 3 Sa-^->-^>ta2I©^t'J%« 

(s^©/caf)©B#[fflao'^-©s^©^fciijji-r&^ 

m) . RD f ffi©l-5«^#g7 t -^?:tS^-r?.fci6©t>© 
-5C i*SaJfig-C*^>*\ XtiSU©^* y ^©tSflfeT 1 - ^ 

oiKfi^^ns. et??©^^-^^-^^!? 
r B i^>t=tL,s«ss{c>Ff-r^,^ijffi© i -oxifflaiKDb-^ h 

^©/N-^->^^t5-rc<!:*iHj^-C$)«5> jS^©B#ffl© 

16?=- $ tc*t L/ r t $ ti s > * y ©fi^^ 3 ti 

[00193 

t© r-f^^h'^-ir^^ (event sequen 
c e > J £tt;U-CI,>&. r^-Ni> h j «— *t (S. T) 

*^«RS$nr*s0. rsj ttj w 
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1 ) . (DO. 8) . (D 1. 13). (DO. 1 8) 
&«<Ci**gJttr*4. «fflO^>Hi, B$fifl = 1 
CC*^TK»**iWJW ( 1 ) MnttTiCtraa. 
2#S<D-f'«>htt, B*HI= 8 ec*yc^r 

mt = i 3«cfc^r»«^*?«sKf«^w»r*cir* 

E^4#S<Z>^>K*B$fgT 1 8&C*5(,vrigfI-5f 10 

->-^>^ 1 -f > 1 4±K1*P * ^M^StIS* 

0, B©5%©lo©±(cB*rH0«#** 
^ha-^MOftW t** h*<D=S£g (D 
UT) 2 4©ffl**tk«tSfc*(C l 9 -f > 1 6 CDSIJCD 

□ -^^>->r>WDUT2 4C[>S0fflOt>^*S^3 
ft/c I/0^>2 2£?fGTl>£o 
[0 0 2 1 ] B3tt, S2CO^a-y^^-^r>1f 1 2 
©«JB8EIT*£o ^2 6±OA*7Fl/^SRAM 

2 8^feStlio SRAM2 8 0lBAtt, m<D^f) 30 

l£#^>£32te. *^U~£3 4#>*E><D^P^^ 
> 1 4±cD^n ^m^cioT^-^VXttftSti 

^**4 0*^LTB#WI0«^1 64«*&U fXH 40 
2*6J9JHttlc«*3*i4. 

[0 0 2 2 ] ^raom#^6#«asn^ t ep^-en^s 
# % «8fffl^-^r^-Y>i 8±<3D^?^4 2«:<fcoT2£ 

-r>43±<D>*l> 3 0/)>67 vf 4 2^f&t£3n£ 0 
Hl*18«»l»S4 4^-f-F^'3r^Sti, ^CT, 

**itt-**';3 o^6(D7cotr^ h4 3i»n^$nr, 
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o*©bsiho«#c!>»k:) , --jm*-*-?* 

-m\*5 ^ ^4 8 4^0rettS3tir^-f >4 8±tC* 
iLtM3n^ 0 C<DC<t«, i**?^? b<DS*^ 

?p ?*u--f *A>-f >5>y-*> h *jo»-r*c 

[0 0 2 3 ] B3©|g|i»&C«fc^T38£Sft3fs^*ia4 

KiTSLris. H^i/fcWc*st>r«\ 3. 2^# 

(n s ) (D^ffl^:4>o/c^P v *{f-*f 1 4#7ftS*VCl» 
3 0 Ctl«, 3 12. 5^#^U? (MHz ) OjaifcK 
CC*tJCLT^i. — WiUr, lOnsOfXhW^ 
W^4fc<D*«*0^. HJB3ft**n<. 3 N ffl<D^n 9 
£1M ^143:9. 6 n s 0088181*%*.* — Jj4m<D?ci 

[ 0 0 2 4 ] #«91tt. ^Prv * fcfejET * C £ ft 0 
tC, 1 On #mmi***-Z££&nIt&-Ci>2>. 

h*»bLrTl>4. 2#S©B*IW0«#i;tf*n5 

£{f#l 4£>±#?x ^CC#j£0Tl>& 6 CtllJ^(C 
lOnsWcCC^OT, 0. 4ns^ibtf^^H 

0^6 1 0 n sr*S«FHI5 4«C*jWS^<0^ UtHffl 
[0 0 2 5 1 IQ«CC. 0 ff^«B#fffl 5 6 CC&O 

tM^n, ccDWFffl«8#ra5 8{c*ji»ri on smm 

^LTtfft^tl^o C<D2. 8<D»5i3(C/TlfeJJD 
»«4 4«:/M/T7^-FM^^3tiSi, 
a-Ht*s*B£-*-«. ftifft6«. ;X<D>f>*lM>h 
(»#)<D0. 4#3. 2Ofl**40, h 

H$fffl6 2tC*jW4B$ffl0(i#4«p|B6 4CC*5W4^<DBS 
PaO(g#4<OPJtC«41HO^P v ^/^l/X*5#ftl*CC> 

•tffte>«, f^ hJBPJ©ra>fi», us, 



11 

*y 7 O&O'a-^i/^y 7 2**» 

tS*R**to-r (DUT«c»LT**tt*Ktt-r**\ X 
ttirX*£*->:*:73t!-&) o H^(DWN^>h 

*y 2 2*6< #£L,?tt£r*c&#pTtt 

~C*& 0 4^Y% 4-?'?^-**! Cft£2oCD 
**y*6©WWR**tttK M-3*ft**I»*-f >7 6 

^iP^tftl^a-^JU^^y 7 2 ft©?*-* ##813 ft 

n& # -f 5 > jfft£8^tttt 3 ft < * ts' >cc *t u r 
iR£3ftri>/c 0 ^writ coj: 9 20 
-x^ft^D-^n^^yfttcp-rw >yr^>c 

M*c. -/^>h^-ir>^*»W^*"J7 0rtec«jW3ft 

[0026] ^©^sswcctei^r «, ^ * y 7 0 rtcc 30 
ft* <b -r £ c <b sWnjflBr * S. 

[0027] DO 0 &KM& 

D 1 1 

DF 0— b*? h LM^rfSSb 

DF2 »- \+y 

DF_ »— LMf*-**l»Wtt 

DF2_ m— \Zv bLM7-$ffiimtb 

DZ |gffifr£->:*:7 

TO 0CC*M-5^*h 40 

Tl HC*hT£^Xh 

TF HI— tf* h^LM^-^tttlT&^X h 

TF 2 J»ntr* hLMf-^^t^f^ h 

TF Jg— LM^-£ffi&CCttT£7*X h 

TF2_ KZUfy hLM?'-#mfCtf-r«7'Xh 

tz w-f >tr-y>^«cst-r*^ h 

X a > KX hP-^^->t7 

rt>*. tr>^/cO ixtt2tr* KDf5lft*4S-<^> 50 
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4ffl, 8fflX«*ft«±©tr^ h**^^<>h«:»ur 

y« % e>^fc"34-rf//t^ h©as3*wurfeo. a 
ocftc*. ^^ 3 >iir, 3 2-*#tf* >^iBRT 

*-Kt*. «iL«DUT^KBbSft*f s -**DUTa 
Jlf-Zh Stt I /O tr >CC «fc r> TifcB 4 $ ft 

**a> h^{cwb-cu«u«msw6ft-2>ip< , mte^tc 

^OMCM^-C rcarejMUon' t ca 
r e j ©**ttll**aWjfiWr***E««:»-r&^X^ 
b? hiLtHWTSCiJPiar**. 
[0 0 2 8 ] -f«> h if 4 -79 s * - if 7 0G>ti&H** << 
^>h^-f^STftO, -tft«±iSU/c*P<{c^5eo/c 
7lO-f ^<> h * -f ^©9 ftO 1 or*4. -tftfcttti 

[0 0 2 9 ] iS-Olglfto 
[0 0 3 0 ] <B^<D|R«|. 
[0 0 3 1 ] Ktt*?. 

[0032] *cc»-r h ga^ 0 
[0033] isccat-r-sf-x hBa*&. 
[0034] zttflwctf-r*^* hpwe. 

[0 0 3 5 ] xX h**7 0 

[0 0 3 6 ] c<7M^>h#-r:/fr*> $iJWA^<tur, 

IgSftx 9 £^A£S7 8 ^0'tb*5Sx v ^£S8 0 
ISSftS. Cft6©*^S«, F5^t-77^ 
118 2 8^ hP-^*-7-> HSS8 4^^ff-^ 
^i§„ DUTJWK»Sft4^*»^«:tt % K-^^ 
7*-W hmms 2 3WSStt««T**. DUT^^CD 
a**9f«Oii4H:«3ft*^*«^«:«, x h d^^ 

Hftffl84*tS14tt»43ft*. 
[0 0 3 7 ] ^^>hCCttlx.r, K(C*f"T5» 
i^-f 5>^*#A6ftft««c6tt^. ^*y7 0*6 
OI»IB*«JDlW8 8^*Wft3ft*. K^S^cDSflcoA 

S^©A**** f y 7 U - ^ a > y * y 8 8 fl>6ftlft 3 

ft^o 8*t»;^-^3Wtytt, 7-/>76i© 

h *-<^SCC<fcorr KUX3ft4. S-T^>h 
«-€-fta#<Offi*WL/-Cl^o C<D<B«, SCC, |ej — CD 

jwn^--r^»»3ft4. 

[0 0 3 8 ] -{^h^^^StiY'Oh^^^^ 
^CCtoC^T, 7t<D7f@CD^H p ^O^%CDl o^gS3ft 
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* ^ »J ^ u - i/ a > ^ * U IWtt o fcBB*6tt«CC«l- -5 
ffl*iRSftl/-C(,>£o D 1 Z <t083l'^£+ +■ 

y ^i/-i/ 3 >t7t v h*d i ^eo ina^-r^^o 

[0 0 3 9 ] StfVte&^-O h *^^C^T 6 

riRtf^j r*ry^u-hap%ttiES*i4. c<Dc<t io 

[0 04 0] DUWSB 6^6©tt«J F $ftft:B$ 

*ca»6* -en«y^riisigiss9 2sc>*9 4^^« 

MoitttSl 0 0^^^ S5£[H8S92 
xr^4S7 8*IB«lirSte*K:«FlB0«#fr€> 

9 4«, l§l«CC t J*«S:£*^*£S8 OCCcfcoT^ 

JUBSRIOd-^l 6R^*^0^ 1 4te40CD*7^ 
6^^Ur«i^$tl6o 4 in 
RH (AM) AOa^WnoK^O^H-SCtaOTItt 
r*4cfc5CC»tf6ttT**0, flolOOMHzfXh 

01-5*>Jt^fS. 4 0<DWM(a 

X9) «cMT>r-*x**o hu muffles 

t^ B 1 0 OMHzKfcOTitfE 30 

[0 04 1] fXF*-FW8^ 9*5> K h y » 
5£ (RTD) 0SS9 3&C/9 8 fc^^ti, RM##D 

fi#*sDUTcc*furi8«>3n'r*j>3fioy^ra 

i£EiS&9 2 3W«6fflStiri»i»^ *?^>£9 6CDfcH;ft 

ifcttsi o otMt^en, tttktesu:* 
L/cP$^^g*r^>o 40 

[0 04 2] SP-*^2/^>1f2 Ott 1 9 2fiCD>< 

£ a ch6«. 6 4(i(DB#^«:fflB^Hbur, t:>afcO 
^11. 2fflXI43«©-f^>h*Wr*8 4«©»tt 50 
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/^W^> h2x-*->xy*y 1 0 2l£, y*»J7 0JC 

[0043] y^ey 7 occ*5W4-Y>*y ^>h tr* h 

y-rf>h^-f-juFtti tr? — 3r*n*s&£ 

y^> h7 Frtcco b y h^#S*rSo 

[0 044] ;l/J/-4r>H-ttH5 Ktel»t A. 

l**. cn6CD3^<DtU^«F^^^^*-^^ Mftffi 

8 2^«^$n, mo % f h y yy 9 mm<D& % X 

®8SHlBP8«:*jC»rftCCOR»SI3n4 Q 3ocD^If@(D 

tc, hv-^>l^0^^coio^n-r : ^ >^ 

[0 04 5 ] t^Jl/^t/U^X-t- F<tP?«n5J3U<D 
F&C*5(r>rtt* 2oCD^^o/cb , >^n6CDtti^ 

*S. C©Cilt F7^a'7^7- ? hl&a8 2WtC 

^ c xhn-^fflijr«, DUT©m#**w:fr©fcf>igi» 

[0 04 6] /™o**-Ffc*iC>Ttt, f f -*iSaW2 

>hifttcfiWB3h, **tB»^<M»* h y^U*C» 
(RTZ) y^XXB 1^809 (RTO) 'W*&MK: 
[0 04 7 ] COT-*^f^f + SB^&«9K*^P 
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4. NRZ (O^OOMKtt/) ^-7?HJ 

[0048] DF@ 1 n s 

^xm&o^ bfrcDr-z^mghTzctzm^o io 

TC>& 0 H6«NRZajBO««iar**. SBC (M 

[0 04 9 ] DF_@2n s 
DF@ 1 Ins 
D F _@ 2 2ns 

*«pJfi6r*4C i*^L/Tl>S. 20 
[ 0 0 5 0 ] S8tCml//c$P< , «T©-Y"^>h^6& 

fire**. 

[0 0 5 1 ] D 1 @0 n s 
D0@4n s 
D 1 @8 n s 
D0@1 0 n s 

[0 0 5 2 ] yTOfcCD^, \ /OVWJMCtt-r&Wl 
(SBC) ^T'lgSbSft, ^"CF7^^^>^ 

[0053] D F_@ 2 n s tSfig-r- 

DF@9ns mmr-zzmm 
df_@ 1 8 n s mfoT-zm&zm® 

DZ@2 2 n s K^^'££->:*:7 

TZ@2 4 n s h 7^Xf- Rc#i~r&f*X h 

X@26ns ^ > KX 

Tl@32ns lWSfXh 50 



X@34ns ^.f>F^hP-^->^7 
TF 2@4 0 n s 2#S<D$te7*-*K*tT£f-;* h 
X@4 2 n s 0^>F^hD-^^->t7 

0<I<D-f<> h*flefflor-*j0. -&^> 

C<DT - * 1* # 1 fi©f- £ L _§."^>(oJ — CD 

*K*Sl*Sr*6 5 n u x^e- Kt«fflt4Ci4 L 

{cfftttoti*. i2. 5 p s<ommvB.-D{iM,<omm 

ho-^E«<DSBftttt^r^*. 4i^ 
^UKM-sTOEHtt. Mi$0fc4fSCD#0>2 9 64 

h^a^A^-r^ra^iL, ^>^^u- 
meter* Yzfu#?j*&f*? ziabomwiom 

[0 054 ] KLb **MO*ttfl«JllSfiCDfi8«CCO^r 
4 C <b % 1/ tea * OSE»3OTI«"C*4 C £ tt«!«fcr * 

»(a. bxbc) gec^-^u- b&mm-r&tc 

&<<DZv KOMli?-* (4, 8. 16^)4^5 

[H 1 ] -f h J/^V^tSUtetWB. 
[02] **MO-Sa6«CC*^< ^rA^l/c 

[133 ] 02CDyp-^Vl/^-^>if4mL/c^o 



[134 ] H3©i/Dw^>--jr>if(cio , r«StS 
[135 ] 02<OP — #;US/-*>1f*7*l,fc::/P * ^ 
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m. 

[06] *§zwicj:^rm£.-?z>ctMinmtemzz 

[08] xmntcz-i-cmLTzct&Bjtfctemz* 
[09] ♦nwtc.t-a-c^-r&cijftinnBttastj** 
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24 t^* h^CD^g (DUT) 
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